Phenytoin stimulates chondrogenic differentiation in mouse clonal chondrogenic EC cells, ATDC5.
Phenytoin (DPH) is known to affect bone formation. However, the mechanism of this effect has not been well understood. In this study, we evaluated the effects of DPH on cartilage formation in a model system using ATDC5 cells, a clonal murine chondrogenic cell line. Alcian blue staining for cartilage nodules and real-time reverse-transcription polymerase chain reaction for the expression of genes encoding type II collagen, aggrecan, transforming growth factor (TGF)-beta1, bone morphogenetic protein (BMP)-4, parathyroid hormone-related peptide (PTHrP), indian hedgehog (Ihh), and patched (Ptc) were performed in ATDC5 cells cultured with DPH. The ATDC5 cells demonstrated enhanced cartilage formation in cultures with DPH. During promoted chondrogenic differentiation, it was observed that DPH increased the mRNA expression of TGF-beta1, BMP-4, Ihh, and Ptc, in a dose-dependent manner on Days 5 to 15. In contrast, other antiepileptic drugs, phenobarbital and valproic acid had no effects on chondrogenesis in ATDC5 cells and osteogenesis in MC3T3-E1 cells. Our results provide fundamental evidence that DPH has a direct stimulatory effect on cartilage formation by regulating TGF-beta and hedgehog signaling molecules, and that DPH effect on bone formation, including chondrogenesis and osteogenesis, is distinct from other antiepileptic drugs as suggested in clinical settings.